Acceleration of alpha-synuclein aggregation by homologous peptides.
alpha-Synuclein (alpha-Syn), amyloid beta-protein and prion protein are among the amyloidogenic proteins that are associated with the neurodegenerative diseases. These three proteins share a homologous region with a consensus sequence mainly consisting of glycine, alanine and valine residues (accordingly named as the GAV motif), which was proposed to be the critical core for the fibrillization and cytotoxicity. To understand the role of the GAV motif in protein amyloidogenesis, we studied the effects of the homologous peptides corresponding to the sequence of GAV motif region (residues 66-74) on alpha-Syn aggregation. The result shows that these peptides can promote fibrillization of wild-type alpha-Syn and induce that of the charge-incorporated mutants but not the GAV-deficient alpha-Syn mutant. The acceleration of alpha-Syn aggregation by the homologous peptides is under a sequence-specific manner. The interplay between the GAV peptide and the core regions in alpha-Syn may accelerate the aggregation process and stabilize the fibrils. This finding provides clues for developing peptide mimics that could promote transforming the toxic oligomers or protofibrils into the inert mature fibrils.